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Specification of Letters Patent.. .Pa,tented July 18, 1911.

| Application filed Mareh 2, 1910, Serial Xo. 546,924

To all whom 1t may concern: . |
Be it known that I, Warrex H. Frost, a

citizen of the United States, residing at Los

Angeles, in the county of Los Angeles and

State of California, have invented a new and
usetul Gas-Scrubber, of which the following

1s a specification.

The main object of this invention. is to
provide a scrubber which will separate fine
particles of carbon, lamp black, tar or other

solid 1ngredients from gas or air and deliver |

the gas or air in a substantially clean con-
dition. | .

(zas as produced by ordinary processes
from petroleum or other carbonaceous mat-
ter contains carbon or lamp black in such a

fine state of division that it 1s difficult to

eliminate 1it, as the solid matter tends to re-
main In suspension in the gas on, account
of the extreme smallness of the particles.

My i1nvention provides for elimination of
stuch solid matter by first causing the small
particles to coalesce 1nto larger masses,
thereby diminishing their power of suspen-
sion 1n the gas and at the same time bring-
ing the particles into effective contact with
water so that the water can take hold of the

- particles of carbons, ete., and carry or sepa-
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- a*—z* 1n Fig. 3.
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rate them from the gas. - .
The accompanying drawings illustrate the
invention, and referring thereto :—

Figure 1 is a longitudinal section of the

scrubber. Fig. 2 is a transverse section on
line #*—=® Fig. 1. Fig. 3 1s-a detail view
of a portion of one of the rotary disks of the
scrubber. Fig. 4 1s a section on the line

The scrubber comprises a casing or shell
1, preferably cylindrical in form, and pro-
vided with means for conducting the gas or

~alr into 'and out of the shell, and a rotary

member journaled in the shell, said rotary
member consisting of a shaft 2 journaled 1n
bearings 3 and of a plurality or series of
disks 4 carried by said shaft. A gas intake
6 1s provided at one end of the case, said

~_ 1ntake being, for example, formed as a ver-
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‘tical conduit adapted for attachment to the

delivery pipe of a gas producer. In case
sald gas producer is provided with a water
supply ejector at 1ts outlet, the said conduit
will be adapted for connection to the lower
end of such ejector, and as shown in the
drawing will be provided with a downward
extension 7 opening at the bottom into a
drain or sump 9 for receiving the waste

water, saild water in said drain or sump
forming a water seal at the lower end of

sald condult extension. In other cases, how-

ever, where dry gas or air is supplied to the

60

scrubber, the conduit may extend in any

other direction into the scrubber. Said con-
duit is provided with a lateral outlet 10
forming the inlet of the scrubber cylinder
or shell 1. At the other end of the cylinder
shell suction means may be provided con-
sisting of a fan or blower comnrising a cas-
g 12 and a runner 13, said runner being
carried by the aforesaid shaft 2. .

It will be understood that the invention
1s not limited to the use of such a suction
means, as the air or gas may be forced

through the scrubber by pressure or by nat-

ural draft. It is preferred, however, to em-

| ploy the suction fan, particularly in con-

nection with the method of gas produc-
tion which 1nvolves suction at the outlet of

the producer. I prefer to provide the suc-

tion means with an outlet condult 16 ex-

tending vertically downward tangentially

to the casing 12 and dipping into the water
in the drain or sump connection 9 to form
the water seal, the gas outlet from this con-
duit being taken off laterally, as shown at
17. Manholes 5 are provided for shell or
casing 1. -

Shaft 3 1s provided with suitable drive
means, for example, pulley 18. The disks
4 on said shaft are preferably of sheet
metal, each disk having a central perfora-
tion to fit on said shaft and said disks being
separated or spaced apart by washers 20.
The disks 4 are provided with keywavs to
receive a key 21 extending longitudinally of

' the shaft, and end collars 22 are provided

at each end of the series of disks, said col-
lars, and the washers 20, and disks 4 being
perforated to receive bolts 23 which clamp
the said parts tightly into positjon on the
shaft 2. Disks 4 are perforated, as shown

| at 24, for passage of the gas or air there-

through, and in order to produce the most
effective contact of the gas with the disks
the perforations are preferably arranged in

‘annular zones which are located at different

radial distances in the successive plates so

‘that the gas after passing through a perfo-
| rated zone In any one disk will encounter

an unperforated or plain portion in the
next disk, thereby causing the gas to pass

‘through the scrubber shell 1n a tortuous
| path. It is preferred to provide, adjacent
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3

to each perforation, a wing 25 or surface
extending transversely to the plane oi ro-

~ tation of the disks, said wing being formed
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by bending up the portion punched out to
form the perforation, and in order to give

a balanced construction so that wind pres-

sure on the disks will be equalized on both
cides thereof, these wings are preferably
bent up on opposite sides of the disks in
alternate circumferential rows. The action
of the disks on the water, and solid matter
contacting therewith, when the disks are
rotated at high velocity, is to produce a cen-
trifugal motion, and in cases where 1t 1s
desirable to reduce the amount of such mo-
tion the wings are inclined to the radial

~direction, as shown, the inclination being

20

25

30

outward and forward so that in the forward
rotation the impact of these wings on the
water and solid matter will produce more
or less of an inward tendency toward the
center of rotation. - The shell or casing 1
is provided with a series of discharge out-
lets for the dirty water and solid matter,
said outlets consisting of pipes or tubes 26
extending downwardly from the bottom
portion of the case or shell into the drain-
age conduit 9, and the portions of the bot-
tom of the shell intermediate said discharge
pipes being preferably inclined or dipping
toward said discharge pipes, as shown at

7, to facilitate the discharge of the water

and carbon black etc. Means are provided

- for supplying water to the upper portion
35

of the shell, said means consisting for ex-
ample of a trough formed by a flange 25

 extending along the outside .of the shell at
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the upper portion- thereof and a closure
plate 29, the trough or chamber 30 so
formed communicating with the interior
of the shell by a longitudinal series of per-
forations 32 through the shell wall. The
water supply. pipe 84 extends into sald
chamber 30. | -

The operation will be described in con-

ricction with the cleaning of-gas from a gas

producer.where the gas is drawn from the

~ producer by suction. The gas passes into

50

the inlet conduit 6, and any water that comes
along with the gas, for example, In a case

where a water ejector is.used, is discharged
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| | Fﬂ]’)]')l}?’ lq turned on. at 34:311(1 PEI-SS&S thO the-
- shell through the perforations 83 and 1s di1-

- 60

throngh the outlet at the bottom of said
conduit, the gas passing through the open-
ing' 10 into the shell 1 and being drawn
through said shell by the operation of the
fan or suction means 13. In 1ts passage
through the shell, the gas passes partly 1n
the space around the disks 4 between said

the perforations in the disks. The water

rected thereby onto the disks 4 and 1nto the
spaces between said disks. In the rotation
of the disks 4 by shaft 2, the water which

—

particles i the gas.

disks and the shell wall, and partly through -

998,491

falls onto the disks is broken up or atomized
particularly by the beating action of the
wings 25 on the disks, so that the enfire
shell 1 is occupled with a fine mist or spray
through which the gas has to pass, and such
mist or spray is in a state of violent motion
particularly in a circumferential direction.
The portion of the gas which passes between
the disks 4 and the shell wall 1s subjecied to
the action of this water spray at the densest
portion thereof, and where the motion 1s
most violent, thereby insuring that such
portion of the gas will be subjected to effec-
tive scrubbing action by contact and force
impact of the water particles with the solid
The portion of the gus
which passes through the perforations i the
plate 4 is then subjected in the first place to
contact with the disks, the surfaces of which
are covered with water, secondly, to the
beating action of the wings adjacent to the
perforations, and third, to the direct action
of the spray itself in the spaces between the
disks. I have found that the drawing or
foreing of the gas through the periorations
in the disks, when the disks are rotating as
described, is itself suflicient to cause con-
siderable compacting or coalescence of the
particles and mechanical action of the disk
surfaces on the particles of gas, but this
compacting effect is considerably increased
by the provision of the wings 25 which pro-
vide a surface over which the gas has to
flow after or before its passage through the

perforations, thereby increasing the efli-
ciency of contact between the gas and the

surface and insuring the beating together
of the solid particles, which results 1n their
aggregation into larger masses enabling
their separation from the gas. This ag-
oregation of the solid particles into larger
masses is an essential feature of the process,
for the solid particles are originally in such
a fine state of division that the particles of
water can not be brought into contact there-
with owing to the suspending effect of the
air, but by subjecting the solid particles to
the mechanical action of the disk surfaces,
moving at high velocity, the suspending ac-
tion of the gas is overcome and the par-
ticles are forcibly brought into contact with
one another and with the water, enabling
their removal from the gas. When such
agoregation of the particles has been ef-
fected, the centrifugal action due to the
rotary velocity of the water and particles
becomes effective in causing separation, these
heavier particles tending to move to the wall
of the shell and being discharged through
the outlets 26 into the drainage means 9.
The clean gas passes from the outlet 10 of
the shell through the suction casing 12, and
the outlet conduit 16, and gas outlet 17, any
water carried with the gas being discharged
through the vertical outlet at the bottom of
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" conduit 16 into the drainage means 9'by the
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combined effect of gravity and of 1ts tangen-
tial movement imparted by the runner 13,
the conduit 16 extending vertically down-
ward and tangentially to the motion of the
runner 13. '

What I claim 1s:— . -

1. A scrubber comprising a shell, a shait
journaléd to rotate therein, a series of disks
on said shaft provided with perforations,
oas inlet and outlet means at opposite ends
of said shell, water supply means communi-
cating with the interior of the shell, drain-
age means extending from the lower por-
tion of said shell, and means for rotation of
said shaft. said disks being provided with

- transversely extending wings adjacert  to

920

~cating with the interior of the shell, drain- |

23

39

versely

said perforations. _ |
9. ‘A scrubber comprising a shell, a shait

journaled to rotate therein, a series of disks

on said shaft provided with perforations,
oas inlet and outlet means at opposite ends
of said shell, water supply means communi-

age means extending from the lower portion
of said shell, and means for rotation of said
shaft, said disks being provided with trans-
extending wings adjacent to said
perforations, said wings extending on oppo-
site sides of the disks. '

3. A scrubber comprising a shell, a shaft |
journaled to rotate therein, a series of disks |

on said shaft provided with perforations,
gas inlet and outlet means at opposite ends
of said shell, water supply means COIMINUN1-
cating with the interior of the shell, dran-
age means extending from the lower portion
of said shell, and means for rotation of said
shaft, said disks being provided with trans-

‘versely extending wings adjacent to sald
perforations, said wings being inclined to

the radial direction.

4 A scrubber comprising a shell, a shatt
journaled to rotate therein, mixing means
carried by said shaft, gas inlet and outlet
means at opposite ends of said shell, water
supply means communicating with the . 1n-

“terior of the shell, drainage means extending
“from the lower portion of sald shell, . means
for rotation of said shafty a suction fan at
the outlet of the shell, a delivery pipe ex-

tending vertically downward and tangen-
tially from said fan, a drainage means into
which said delivery connection extends, and
a gas outlet. extending laterally from said

delivery connection.

In testimony whereof, I have hereunto set
my. hand at Los Angeles, California, this

‘15th day of February, 1910 . -

“WARREN H. FROST
In presence of— -

AxraUur P. KNigHT,
Frank L. A. GRAHAM.
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